Progesterone withdrawal causes endothelin release from cultured human uterine microvascular endothelial cells.
Current theories on the physiology of menstrual bleeding in humans offers an explanation for the shedding of the endometrium as a result of a breakdown of the extracellular matrix due to an inflammatory reaction. The link between the fall in progesterone levels and these events is not clear. Neither has an explanation been presented for the vasoconstriction in the coiled arteries occurring during menses. We have hypothesized a chain of events where the fall in progesterone levels induces an upregulation of the thrombin receptor in the small uterine arteries leading to an increased thrombin response and subsequent endothelin release. Endothelial cells from human umbilical cord (HUVECs) and from human small uterine arteries (UtMVECs) were cultured under conditions partly resembling the female hormonal cycle with progesterone withdrawal. Following progesterone increase and subsequent withdrawal, we found an increased production of thrombin receptor and an increased release of endothelin from UtMVECs compared with HUVECs. Endothelin release in response to progesterone withdrawal in UtMVECs can offer an explanation for the vasoconstriction seen in the coiled arteries during menses in humans.